Introduction
In an attempt to understand the ascent of magma in the Earth's mantle, we have studied in 2 dimensions and broke up into cylindrical 2-D solitary waves. While it was suggested that these waves would be unstable in three dimensions, the full time-dependent behaviour of these equations in 3-D remained unknown, owing to the taxing computational task of simulation.
We have now calculated the 3-D time-dependent behaviour of the 1, 2, and 3-D solutions using an efficient multigrid algorithm. Our results indicate that the lower dimensional 
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A detailed derivation of the equations of magma migration can be found in McKenzie [ 1984] . Spiegelman [ 1993a,b] however, rewrites the full equations in a more tractable form that separates matrix shear deformation from volumetric deformation (i.e. compaction and dilation of the matrix). To illustrate the simplest non-linear wave behaviour in 3-D, here we will neglect matrix shear, melting and consider the limit of small porosity. Under these conditions, the dimensionless equations reduce to 0O
•-C Finally, preliminary calculations using a porosity-dependent solid viscosity also produce stable solitary waves. More work needs to be done to extend these results to 3-D and to investigate additional processes. However, all of the work to date suggests that, while the shape of the waves may change, their existence depends only on the conditions that the matrix is permeable and viscously deformable. As these conditions are reasonable for partially molten regions of the upper mantle, we suggest that porosity waves are likely to exist there in some form, and may contribute to the episodicity of mantle magmatism.
